Comparison of physical properties of two exogenous surfactants: new parameter. by Muñoz, Diana Maria Martinez et al.
XXXVI Encontro Nacional de F´ısica da Mate´ria Condensada / ID: 785-3 [BIO] 1
Comparison of physical properties of two exogenous surfactants: new parameters
Diana M. Martinez, Jimmy M. Valencia, Wagner S. Nishitani ,Henrique T. Moriya, Celso M. Rebello, Adriano
M. Alencar
USP - SP - Brasil
The pulmonary surfactant has essential physical properties for normal lung function. The most important
property is the surface tension. In this work, it was evaluated the surface tension of two commercial exogenous
surfactants used in surfactant replacement therapy, poractant alfa (Curosurf, Chiesi Farmaceuticals, Italy) and
beractant (Survanta, Abbott Laboratories, USA) using new parameters. A Langmuir film balance (Minitrough,
KSV Instruments, Finland) was used to measure surface tension of poractant alfa and beractant samples. For
both samples, we prepared a solution of 1 mg/m` dissolved in chloroform (100µ`), which was applied over a
subphase of milli-Q water (175 m`) in the chamber of the balance. The chamber has two moving barriers
that can change its surface area between a maximal value of 112.5 cm2, and a minimal value of 22.5 cm2,
defining a balance cycle. Each surfactant had its surface tension evaluated during 20 balance cycles for three
times. Four quantities were calculated from the experiment: Minimum Surface Tension (MTS), defined as the
surface tension at minimal surface area during the first cycle; Mean Work Cycle (MWC), defined as the mean
hysteresis area of the measured surface tension curve of the last 16 balance cycles; Critical Active Surface Area
in Compression (CASAC) or in Expansion (CASAE), defined as the maximal chamber area where the surfactant
is active on the surface in compression or expansion. The t-test was applied to verify for statistical significance
of the results. Comproved with the MST is the same reported in literature, the differences between MWC,
CASAC, and CASAE were statistically significant (p<0.001). The MWC, CASAC and CASAE were higher for
poractant alfa than for beractant. A higher MWC for poractant alfa means higher elastic recoil of the lung in
comparison with beractant. Using a different methodology, our results showed that poractant alfa is probably
more effective in a surfactant replacement therapy than beractant due the use of poractant alfa in relation to
the use of beractant in preterm infants with Respiratory Distress Syndrome (RDS).
Sample MST [mN/m] MWC [J] CASAC[cm2] CASAE [cm2]
Poractant alfa 2.1 ± 0.8 298.6±95.6 72.16±1.08 70.33±1.11
Beractant 10.4± 0.7 172.9±82.3 52.84±1.30 51.69±1.39
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